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Abstract  
            The aim of this study was to detect Escherichia coli, 
especially O157:H7 serotype in diarrhoeic chickens in Khartoum 
State using E. coli Chromogenic Medium as a rapid tool. A total of 
100 cloacal swabs were taken from five open system poultry farms 
of broilers (two farms) and layers( three farms), 20 samples from 
each farm, during the period from December 2009 to April 2010. 
Three farms were from Khartoum North (Shambat and Alhalfaya 
localities) and the rest two farms were from southern Khartoum 
(Soba and Jabal Awlia localities). Using the Chromogenic 
Medium, a total of 74 E. coli isolates (74%) were recovered from 
samples of four farms out of five. For the detection of E. coli 
O157:H7, all of the E. coli isolates were sub-cultured on the 
differential medium, Sorbitol McConkey’s agar. Sorbitol was 
fermented by all of the isolates, indicating absence of E. coli 
O157:H7 (sorbitol non-fermenter). 
            The antimicrobial sensitivity test was carried out for all of the 
E. coli isolates against ten commonly used antibacterial agents, 
using the standard disk diffusion method.  All isolates were 
sensitive to Amikacin and Ceftizoxime and resistant to 
Tetracycline, Ampicillin\Sulbactam, Co-trimoxazole, 
Piperacillin\Tazobactam and Cefotaxime. The isolates showed 
different pattern (s) of antibiotic susceptibility to other antibacterial 
agents; 88% of the isolates were sensitive to Ciprofloxacin, 68% 
were sensitive to Gentamicin and 27% were sensitive to 
Chloramphenicol. 
            In conclusion, a high detection rate of E. coli other than 
O157:H7 serotype was rapidly and specifically displayed by E. coli 
10 
 
Chromogenic Medium which is considered very useful for culture 
of clinical samples. This association of E. coli with diarrheic 
chickens is most probably causal, because it was found in large 
numbers in samples of three farms.   
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  اﻟﻤﺴﺘﺨﻠﺺ                                                 
ﻣﻦ 7H:751O اﻻﺷﺮﻳﺸﻴﺎ اﻟﻘﻮﻟﻮﻧﻴﺔ، ﺧﺼﻮﺻًﺎ اﻟﻌﺘﺮة  اﻟﻬﺪف ﻣﻦ هﺬﻩ اﻟﺪراﺳﺔ هﻮﻋﺰل        
آﻮﺳﻴﻠﺔ  ﺑﺎﺳﺘﺨﺪام وﺳﻂ اﻻﺷﺮﻳﺸﻴﺎ اﻟﻘﻮﻟﻮﻧﻴﺔ اﻟﻤﻠﻮن ،اﻟﺪﺟﺎج اﻟﻤﺼﺎب ﺑﺎﻻﺳﻬﺎل ﻓﻲ وﻻﻳﺔ اﻟﺨﺮﻃﻮم
ﻟﻠﺪﺟﺎج اﻟﻼﺣﻢ  (ﻧﻈﺎم ﻣﻔﺘﻮح)ﻣﻦ ﺧﻤﺲ ﻣﺰارع ( ﻣﺴﺤﺔ ﺑﺮازﻳﺔ)ﻋﻴﻨﺔ  001ﺟﻤﻌﺖ . ﺳﺮﻳﻌﺔ
ﻓﻲ اﻟﻔﺘﺮة ﻣﻦ دﻳﺴﻤﺒﺮ  ،ﻋﺸﺮون ﻋﻴﻨﺔ ﻣﻦ آﻞ ﻣﺰرﻋﺔ ،(ﺛﻼث ﻣﺰارع)و اﻟﺒﻴﺎض ( ﺰرﻋﺘﻴﻦﻣ)
ﻣﺤﻠﻴﺘﻰ  ﺷﻤﺒﺎت )آﺎﻧﺖ ﺛﻼث  ﻣﺰارع ﻣﻦ ﻣﻨﻄﻘﺔ اﻟﺨﺮﻃﻮم ﺑﺤﺮى . 0102اﻟﻲ أﺑﺮﻳﻞ  9002
ﺑﺎﺳﺘﺨﺪام هﺬا (. ﻣﺤﻠﻴﺘﻰ ﺳﻮﺑﺎ وﺟﺒﻞ أوﻟﻴﺎء)وﻣﺰرﻋﺘﺎن ﻣﻦ ﻣﻨﻄﻘﺔ ﺟﻨﻮب اﻟﺨﺮﻃﻮم ( واﻟﺤﻠﻔﺎﻳﺔ
ﻣﻦ ﻋﻴﻨﺎت أرﺑﻊ ﻣﺰارع ﻣﻦ  اﻻﺷﺮﻳﺸﻴﺎ اﻟﻘﻮﻟﻮﻧﻴﺔ ﻣﻦ %(47)ﻋﺰﻟﺔ  47اﻟﻮﺳﻂ  اﻟﻤﻠﻮن ﺗﻢ ﻋﺰل 
ﺗﻤﺖ زراﻋﺔ اﻟﻌﺰﻻت ﻓﻲ وﺳﻂ اﻟﻤﺎآﻮﻧﻜﻲ 7H:751O ﻟﻠﻜﺸﻒ ﻋﻦ اﻟﻌﺘﺮة . ﻣﺠﻤﻮع ﺧﻤﺲ ﻣﺰارع
آﺎن ﺗﺨﻤﺮ اﻟﺴﻮرﺑﺘﻮل ﺑﻮاﺳﻄﺔ ﺟﻤﻴﻊ اﻟﻌﺰﻻت دﻻﻟﺔ ﻋﻠﻲ ﻋﺪم , ﻣﻊ اﻟﺴﻮرﺑﺘﻮل آﻮﺳﻂ  ﺗﻔﺮﻳﻘﻰ
  (.    ﻏﻴﺮ ﻣﺨﻤﺮة ﻟﻠﺴﻮرﺑﺘﻮل)وﺟﻮد هﺬﻩ اﻟﻌﺘﺮة 
, ﺧﺘﺒﺎر اﻟﺤﺴﺎﺳﻴﺔ ﻟﻜﻞ اﻟﻌﺰﻻت ﺿﺪ ﻋﺸﺮة ﻣﻦ ﻣﻀﺎدات اﻟﺒﻜﺘﺮﻳﺎ ﺷﺎﺋﻌﺔ اﻻﺳﺘﺨﺪامإأﺟﺮى        
أﻇﻬﺮت ﺟﻤﻴﻊ اﻟﻌﺰﻻت ﺣﺴﺎﺳﻴﺔ ﻋﺎﻟﻴﺔ . ﺑﺎﺳﺘﺨﺪام ﻃﺮﻳﻘﺔ اﻟﻘﺮص اﻟﻤﻨﺘﺸﺮ ﻓﻲ وﺳﻂ ﻣﻮﻻر وهﻨﺘﻮن
 ﺗﺮاﻳﻤﻮآﺴﺎزول، -اﻟﺴﻠﺒﺎآﺘﺎم، اﻟﻜﻮ/ﻟﻠﺘﻴﺘﺮاﺳﺎﻳﻜﻠﻴﻦ، اﻷﻣﺒﺴﻠﻴﻦﻟﻸﻣﻴﻜﺎﺳﻴﻦ و اﻟﺴﻔﺘﺰوآﺴﻴﻢ وﻣﻘﺎوﻣﺔ 
أﻻﺳﺘﺠﺎﺑﺔ ﻟﻠﻤﻀﺎدات  آﺜﺮ ﻣﻦ ﻧﻤﻂ ﻣﻦأأﺑﺪت اﻟﻌﺰﻻت . اﻟﺘﺎزوﺑﻜﺘﺎم و اﻟﺴﻴﻔﻮﺗﺎآﺰﻳﻢ/اﻟﺒﻴﺒﺮاﺳﻠﻠﻴﻦ
% 72ﻟﻠﺠﻴﻨﺘﺎﻣﻴﺴﻴﻦ و % 86ﻣﻦ اﻟﻌﺰﻻت ﺣﺴﺎﺳﺔ ﻟﻠﺴﺒﺮوﻓﻠﻮآﺴﻴﻦ، % 88آﺎﻧﺖ  ،اﻟﺤﻴﻮﻳﺔ اﻷﺧﺮ
  .ﻟﻠﻜﻠﻮراﻣﻔﻴﻨﻴﻜﻮل
 ف اﻟﻌﺘﺮةﺧﻠﺼﺖ اﻟﺪراﺳﺔ اﻟﻲ أن ﻣﻌﺪل اآﺘﺸﺎف ﻋﺎﻟﻲ ﻣﻦ اﻻﺷﺮﻳﺸﻴﺎ اﻟﻘﻮﻟﻮﻧﻴﺔ ﺑﺨﻼ       
ﻧﺘﻘﺎﺋﻴﺔ ﺑﺎﺳﺘﺨﺪام وﺳﻂ اﻻﺷﺮﻳﺸﻴﺎ اﻟﻘﻮﻟﻮﻧﻴﺔ إﻗﺪ ﺗﻢ اﻟﺤﺼﻮل ﻋﻠﻴﻪ ﺑﻄﺮﻳﻘﺔ ﺳﺮﻳﻌﺔ و 7H:751O
هﺬا اﻻرﺗﺒﺎط ﺑﻴﻦ اﻻﺷﺮﻳﺸﻴﺎ اﻟﻘﻮﻟﻮﻧﻴﺔ . اﻟﻤﻠﻮن، واﻟﺬى اﻋﺘﺒﺮ ﻣﻔﻴﺪ ﺟﺪًا ﻓﻲ زراﻋﺔ اﻟﻌﻴﻨﺎت اﻟﺤﻘﻠﻴﺔ
هﺎ ﺑﻜﻤﻴﺎت آﺒﻴﺮة واﻻﺳﻬﺎل ﻓﻲ اﻟﺪﺟﺎج، ﻓﻲ اﻟﻐﺎﻟﺐ ﻳﺸﻴﺮ اﻟﻲ أن اﻟﺒﻜﺘﺮﻳﺎ هﻲ اﻟﻤﺴﺒﺐ وذﻟﻚ ﻟﺘﻮاﺟﺪ
  . ﻓﻲ ﻋﻴﻨﺎت ﺛﻼث ﻣﻦ اﻟﻤﺰارع
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Introduction 
         Escherichcia coli was discovered by Theodor Escherich, a German 
pediatrician and bacteriologist. He isolated it in 1985 from new born 
babies (Quinn et al., 2008). E. coli is one of the main bacteria that live in 
the lower intestine of mammals. It is classified under the family 
Enterobacteriaceae and the genus Echerichia. 
        Escherichia coli is one of the most important agents causing 
secondary bacterial infections in poultry and may be also a primary 
pathogen (Gross, 1994). Colibacillosis is the most frequently reported 
disease in surveys of poultry diseases or contaminations at processing 
(Saif, 2003). In the past few years, both the incidence and severity of 
colibacillosis has increased rapidly, and current trends indicate that it is 
likely to continue and become an even greater problem in the poultry 
industry (Altekruse et al., 2002). 
        Escherichia coli serotype O157:H7 is an enterohaemorrhagic strain, 
which was initially recognized in 1982 in the United States of America, 
as a cause of food-borne illness, has now emerged as an important enteric 
pathogen of considerable public health significance (Karch et al., 2005). 
Bentley and  Meganathan (1982) showed that most strains  of E. coli are 
harmless and normally found in the intestines of mammals and  can give 
benefit to their hosts by producing vitamin K2, and by preventing the 
establishment of pathogenic bacteria within the intestine but, under 
certain conditions may cause infections often leads to hemorrhagic 
diarrhea, and occasionally to kidney failure, especially in young children 
and elderly. Most illnesses of E. coli have been associated with eating 
undercooked contaminated poultry meats, drinking unpasteurized milk, 
swimming in or drinking contaminated water, and eating contaminated 
vegetables (Rendón, 2007).   
13 
 
        In 1999, it was estimated that about 37,000 cases of infection and 60 
deaths occur each year in the United States alone as a result of E. coli 
O157:H7 (Center for Disease Control and Prevention, 2006). 
        Due to at most importance of urgent detection of E. coli in poultry 
flocks to avoid large losses and spread of the bacterium to man and 
animals, accurate and rapid technique must be adopted.   
       The aim of this study was to detect E. coli, especially O157:H7 
serotype from diarrheic chickens in Khartoum State using E. coli 
Chromogenic Medium as specific and time saving procedure and to 
determine the antibiotic sensitivity of the isolates. 
14 
 
        CHAPTER ONE 
LITERATURE REVIEW 
1.1 History of Escherichia coli: 
       The dual nature of Escherichia coli as pathogen and commensal    
has long intrigued microbiologists. When Escherich in 1885 studied the 
fecal flora of neonates, he did so to gain a better understanding of the 
pathogenesis of enteric infections. As a result he stated that  “this species 
is now know to be closely related to the enteric Bacterium coli commune 
“ , which now bears his name as Escherichia coli and this species is know 
to be closely related to the enteric pathogens Shigella and Salmonella. 
The need to differentiate between commensal E. coli and bowel 
pathogens at first led to development of the biochemical tests that become 
the basis of modern bacterial taxonomy (Quinn et al., 2008). 
1.2 Classification of Escherichia coli:  
       The species Escherichia coli belongs to the genus Escherichia which 
belongs to the family Enterobacteriaceae, which belongs to the order 
Enterobacteriales, which belongs to the class Gammaprotobacteria, 
which belongs to the phylum Protobacteria, which belongs to the domain 
Bacteria (Bergey and Holt, 1994). 
        The family Enterobacteriaceae consists of five tribes: Eschericheae 
Kelbsielleae, Proteuseae, Yersinieae and Erwineae. The tribe 
Eschericheae consists of five genera: Escherichia, Edwardsiella, 
Citrobacter, Salmonella and Shigella. The genus Escherichia consists of 
six species: E. coli, E. adecarboxylata, E. fergusonii, E. hermenii, E. 
vulneris and E. blattae. 
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1.2.1 Antigenic classification: 
        The complex O, H and K antigenic structure of E. coli have been 
studied in detail because they form the basis on which the serotypes can 
be differentiated from one another (Buxton and Frazer, 1977).  
1.2.1.1 Somatic (O) antigens: 
        These are occurring as a part of the bacterial body and composed of 
a polysaccharide phospholipid protein complex (Buxon and Frazer, 
1977). 
         1.2.1.2 Capsular (K) antigens: 
         These antigens, which occur as envelops or capsules on most strains 
of E. coli, are composed of polysaccharides. The K antigens show 
degrees of thermo-ability which are the basis for subdividing them into L, 
A and B varieties (Buxton and Frazer, 1977). 
         1.2.1.3 Flagellar (H) antigens:  
        These antigens are composed of protein. Passage of the strain 
through semi-solid medium often results in increased development of H 
antigen and motility (Buxton and Frazer, 1977). 
1.2.1.4 Fimbrial antigens: 
        Fimbriae occur as small filaments situated over the whole surface of 
a bacterium. Fimbriae are antigenic, and their antigens are not specific for 
bacterial serotypes or for groups. Repeated sub-culturing of fimbriated 
bacteria on solid media may result in the loss of fimbriae. Growth in fluid 
media encourages   their development.  
         Bacteria possessing fimbriae agglutinated red blood cells of various 
animal species and man. This form of haemagglutination reaction is due 
16 
 
to the adherence of fimbriae to the surface of red blood cells (Buxton and 
Frazer, 1977). 
1.2.1.5 Lipopolysaccharide: 
         Lipopolysaccharide is found in the cell wall, it’s an important 
virulence determinant. There are approximately 165 serologically distinct 
O-groups (Hirsh and Yuanchang, 1999). 
1.3 Normal habitat of E. coli: 
          Escherichia coli is of a worldwide distribution. Many E. coli strains 
are a part of normal flora of the intestinal tract of man and animals. Some 
strains are free living occurring in soil, water and vegetation (Carter, 
1985). E. coli becomes established in the intestine shortly after birth when 
the sterile intestine of the fetus is seeded with bacteria derived from the 
mother and environment. E. coli passes easily and reaches the intestine in 
newborn animals and humans when the stomach pH is nearly neutral. E. 
coli continues throughout adult live in the intestine and it is usually the 
dominant isolate on aerobic culture of feces or intestinal contents. Most 
strains of E. coli is harmless commensals but others are virulent 
pathogens that affect intestine or extra-intestinal sites (Gyles, 1993). 
1.4 Morphology and staining reactions: 
       Escherichia coli is a  gram- negative, rod shaped organism, 
measuring 1.0 to 1.5 µm in width by 2.0 to 6.0 µm in length and it varies 
widely in morphology under different conditions. Rods are usually short, 
plump and some times rather long filament are seen. It can be motile by 
means of peritrichous flagella or it can be non motile. E coli never forms 
spores, and capsular materials are present on some strains, it stains readily 
and evenly with ordinary stains, fimbriae are frequently present (Hagan 
and Timoney, 1988). 
17 
 
1.5 Cultural characteristics: 
       Escherichia coli grow readily on all ordinary media, the optimum 
temperature for growth is 37º C but it can grow in a wide range of 
temperatures. It is aerobic and facultative anaerobic. Colonies grown on 
agar media are raised, smooth, glistening, gray and circular in outline. 
Heavily encapsulate strains appear mucoid and rough colonial forms are 
also occur. Some strains are beta hemolytic on blood agar (Hagan and 
Timoney, 1988). 
        Escherichia coli does not liquefy gelatin and does use citrate, it 
ferments glucose and other carbohydrates by means of conversion of 
pyruvate into lactic acid. Most strains ferment lactose (Hagan and 
Timoney, 1988). 
        Escherichia coli forms indole, usually in abundance; vigorously 
reduces nitrates and reacts negatively to the Voges-Proskauer test. The 
Voges-Proskauer test is valuable in distinguishing E. coli from 
Enterobacter aerogenes which reacts positively (Hagan and Timoney, 
1988). 
1.5.1 Differential and selective culture media:   
1.5.1.1 McConnkey’s agar medium: 
        It is used to detect coliform and enteric pathogens from fecal 
samples based on their ability to ferment lactose. Lactose fermenting 
bacterial species like E. coli give pink to red colonies while other non-
lactose fermenting organisms give colorless to transparent colonies after 
an overnight incubation at 37ºC on this medium (Barrow and Feltham, 
1993). 
 
1.5.1.2 Eosin and methylene blue medium (EMB): 
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        It is used for the isolation of lactose fermenting gram-negative 
organisms like E. coli. This medium consists of peptone base with 
lactose, sucrose, eosin and methylene blue. Eosin and methylene blue 
serve as indicators for fermenting as well as inhibiting gram-positive 
organisms. On EMB medium, E. coli gives metallic-green color after 
overnight incubation at 37ºC (Barrow and Feltham, 1993). 
19 
 
1.5.1.3 Blood agar: 
         Blood agar is used for first isolation of E. coli from systemic 
infections. It is constituted of tryptose, sodium chloride, heart infusion, 
agar and 5% sheep blood. 
        E. coli is an aerobe and facultative anaerobe. On blood agar E. coli 
produces 1-4 µm in diameter colonies after overnight incubation at 37ºC. 
The colonies may appear mucoid and some strains are hemolytic due to 
production of hemolysin (Barrow and Feltham, 1993).   
1.5.1.4 Chromogenic media: 
         Chromogenic media are used for applications which require the 
detection or enumeration of bacteria and other microbiological growth. 
These media are available as a granular material or as a powder which 
contain enzymes which react chromogenically with different types of 
microorganisms (Ronald, 2006). The exact type of media chosen is 
dependent on the sort of organisms whose presence is being tested for; 
the enzymes produced by the target population react with the substrate, 
causing a change of color. With customized incubation procedures, the 
selectivity of the application can be increased, often allowing for a 
confirmation of the target organism without any need for further testing 
(Miles et al., 1992). Chromogenic media is a somewhat recent 
development in the life sciences, having first been used in the late 1980s 
when the possibilities of selective detection of microorganisms through 
chromogenic reactions came to be recognized. This procedure is often 
used as a simple test for the presence or absence of a particular 
microorganism, but along with other materials or by plating the media, 
they can also be used for the quantitative analysis of microbes (Aamlid et 
al., 1989). Since 1990, a wide range of chromogenic culture media has 
been made commercially available by many companies (Oxoid, Merk, 
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Conda,…ect.) providing useful tools for diagnostic clinical microbiology, 
by the inclusion of chromogenic enzyme substrates such as x-
glucuronide, x-β-D-glucuronide, Salmon-Gal, x-β-glucuronide, x-Gal, 
Magenta-caprylate, x-β-glucoside and x-glucoside, targeting microbial 
enzymes such as gluconidase, β-D-glactosidase, β-glucosidase, α-D-
glucosidase and α-glucosidase, the enzymes cleave specific substrates to 
give visible distinguish colors (Miles et al., 1992). Several studies show 
that newly chromogenic media such as TBX E. coli chromogenic agar, 
Liofilchem chromogenic agar and Mast E. coli chromogenic agar, which 
have been developed for the detection of E. coli, have a higher specificity 
than conventional media (Miles et al., 1992). 
   1.6 Biochemical characteristics: 
         Biochemical tests for differentiation of E. coli from other closely 
related bacteria must be based on the reactions which occur in a variety of 
media .All strains of E. coli ferment glucose and lactose with the 
production of acid and gas (Buxton and Frazer, 1977). 
        In order to distinguish E. coli from related species, a battery of tests 
called IMViC reactions was developed in order to differentiate fecal 
coliforms from non-fecal coliforms. IMViC is an acronym in which the 
capital letters stands for:Indole, Methyl red, Voges-Proskauer and Citrate. 
The IMViC set of tests examines the ability of an organism to produce 
indole, produce sufficient acid to change the color of methyl red 
indicator, produce acetoin, an intermediate in the butanediol fermentation 
pathway (a positive result of the Vages-Proskauer test); and to grow on 
citrate as sole source of carbon. E. coli is positive in the first two tests and 
negative in the second two tests (Todar, 2005).   
1.6.1Biochemical characteristics and cultural requirements of E. coli 
O157:H7: 
21 
 
          There are some biochemical characteristics of E. coli O157:H7 that 
have been exploited in the isolation and identification of this serotype. An 
important characteristic is that O157:H7 strains do not ferment D-
sorbitol, in contrast to about 75 to 94% of other E. coli strains (March and 
Rantnam, 1986) which are rapidly ferment sorbitol. E. coli O157:H7 
strain also does not ferment rhamnose on agar plates, whereas 60% of 
non-sorbitol-fermenting E. coli belonging to other serogroups ferments 
rhamnose (Smith et al., 1993).  
          Another characteristic of E. coli O157:H7    that distinguishes it 
from most other serotypes of E. coli is the inability to produce β-
glucuronidase, which hydrolyzes 4-methyl-umbeliferyl-D-glucuroide 
(MUG) and related substrates (Thompson et al., 1990).  E. coli O157:H7 
also doesn’t grow well at 44ºC to 45.5ºC, which is a temperature 
commonly used to grow E. coli from food and water samples (Proulex et 
al., 1992).  
 1.8 Pathogenic Escherichia coli:  
        Six clinically distinct categories (pathovars) of disease-causing E. 
coli have been described. The different virulence and infective 
characteristics are derived from a combination of the factors determining 
surface adsorption and adherence of epithelium and the toxin that may or 
not be produced (Harrigan, 1998). 
      1.8.1 Enterohaemorrhagic E. coli (EHEC) or Verocytotoxin-
producing E. coli (VTEC) or:     
    Its strains produce a cytotoxin against Vero cells (a tissue culture 
cell line from African green monkey kidney). They were first described in 
1977 (Harrigan, 1998). 
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 Enterohaemorrhagic E. coli represented by a single strain 
(serotype O157:H7), which causes a diarrheal syndrome distinct from 
EIEC and Shigella in that there is copious bloody and watery dirrhea and 
no fever. A frequent life-threating situation is its toxic effect on the 
kidneys (hemolytic uremia). EHEC produces a toxin that is virtually 
identical to the Shigella toxin (Todar, 2005).  
        Escherichia coli O157:H7 is the most important serotype of the 
shiga-like toxin producing E. coli (STEC), named for its somatic (O) and 
flageller (H) antigens (Sherwood et al., 2004). 
        It was reported that E. coli O157:H7 could readily colonize the caeca 
of chickens, and excreted in chicken feces for several months (Beery et 
al., 1985). Schoeni and Doyle (1994) also found that a day old chicks 
infected with E. coli O157:H7 strains can shed these microorganisms for 
more than 11 months, suggesting that chickens may serve as a potential 
reservoir for this human’s pathogen. They were also able to isolate this 
bacterium from the eggshells surface of the hens that were fecal shedders. 
           A number of studies have been carried out to determine the 
prevalence of E. coli O157:H7 in poultry.  In Thailand, Suthienkul et al. 
(1990) found 9 (1%) out of 107 chicken carcasses contaminated with E. 
coli that did not produce Shiga-like toxin. In another study performed in 
the UK, 1-2% of chicken, lamb and pork meat samples were found to be 
contaminated by E. coli O157:H7 (Adams and Moss, 1995). Vernozy-
Rozand et al. (1997) analyzed 250 samples of meat and meat products in 
France, and found 4 chicken meat samples (1.6%) to be positive for non-
verotoxin-producing-E. coli. The reason for the presence of E. coli 
O157:H7 on chicken carcasses, may result either from cross-
contamination during slaughter, and/or processing or during 
transportation, cross contamination of the carcasses at the chicken 
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slaughterhouse can be at various stages such as, during evisceration, 
scalding, plucking, and/or cutting processes. The presence of E. coli 
O157:H7 on chicken carcasses suggests that chickens may be natural 
carriers of the microorganism, or contamination may be coming from 
other sources such as transportations, and water used during slaughtering 
for various purposes. E. coli O157:H7 is regarded to maintain its natural 
long life cycle in the environment by its resistance to cooling, freezing 
and to acidic conditions (Boyce et al., 1997). This pathogenic type of E. 
coli draws attention, due to its potential to produce severe, life-
threatening illness in humans, and its low minimal infective dose 
(Chapman et al., 1997). Most outbreaks due to this bacterium are 
considered to be caused by foods of animal origin, including poultry 
meat, or water (Robinson et al., 2000). Consumption of cold turkey 
meatballs was reported to be responsible for an outbreak of E. coli 
O157:H7 in the United Kingdom (Adams, Moss, 1995). 
      1.8.2 Enteropathogenic E. coli (EPEC): 
         It does not produce high level of shiga-like toxins, but attach to, and 
efface micro-villi. EPEC strains are said to be “moderately invasive” 
meaning they are not as invasive as Shigella, and unlike enterotoxigenic 
E. coli (ETEC) or enteroaggergative (EaggEC), which cause an 
inflammatory response. The diarrhea and other symptoms of EPEC 
infection probably are caused by bacterial invasion of host cells and 
interference with normal cellular transduction, rather than production of 
toxin (Todar, 2005). 
Serovars include O55, O86, O111, O119, O125, O126, O127, O128ab 
O142 and O158 (Harrigan, 1998).   
1.8.3 Enterotoxigenic E. coli (ETEC):  
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        It is an important cause of infant and travelers diarrhea in under 
developed countries or regions of poor sanitation. The disease varies from 
minor discomfort to a severe cholera-like syndrome. ETEC are acquired 
by ingestion of contaminated food or water, and adult in endemic areas 
evidently develop immunity (Todar, 2005). ETEC possess particular 
colonization factor antigens and also produces heat-labile (LT) toxin and 
heat-stable (ST) toxin. Serovars include: O6, O8, O15, O20, O25, O27, 
O63, O73, O78, O80, O114, O115, O128ac, O139, O148, O153, O159, 
O166 and O169 (Harrigan, 1998). 
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1.8.4 Enteroinvasive E. coli (EIEC): 
         It is genetically nearly identical to Shigella and has a number of 
antigens in common. In fact, in Bergey’s Manual (1994), it is suggested 
that E. coli and the four species of Shigella form a single species on the 
bases of DNA relatedness, and Shigella are merely metabolically inactive 
biogroups of E. coli. EIEC serovars include: O28ac, O29, O112, O124 
(equivalent to Shigella dysenteriae 3), O136, O143 (equivalent to S. 
boydii 8), O144, O152 (equivalent to S. dysenteriae 12), O164 and O167 
(Harrigan, 1998). 
1.8.5 Enteroaggregative E. coli (EaggEC): 
         The distinguishing feature of EaggEC is their ability to attach to 
tissue culture cell in an aggregative manner. These strains are associated 
with persistent diarrhea in young children. They resemble ETEC strains 
in that the bacteria adhere to the intestinal mucosa and cause non bloody 
diarrhea without invading or causing inflammation. This suggests that the 
organisms produce a toxin of some different sort (Todar, 2005). 
1.8.6 Diffusively adherent E. coli (DAEC): 
        Its strains are even less well characterized than EaggEC (Harrigan, 
1998). It is significantly associated with watery diarrhea in children 
between 2-5 years, DAEC has been associated with four different 
adhesions while toxins have not been described (Todar, 2005).  
1.9 E. coli products of medical interest: 
        Pathogenic strains of E. coli excrete at least five medically important 
products which include: 
1.9.1 Enterotoxins: 
          Enterotoxins are usually plasmid-encoded proteins and occur in 
two forms, labile toxin (LT), which is a large heat-labile immunogenic 
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protein of 91,000MW that is antigenically related to cholera toxin. The 
other, stable toxin (ST) is a family of non-immunogenic proteins, 1500 to 
2000 MW. These protein exotoxins affect the regulation of cyclic 
nucleotide activity within the cell (Hirsh and Yuanchang, 1999). 
1.9.2 Sidrophores: 
        These products allow microorganisms to acquire iron from the host; 
microorganisms must acquire iron from the environment. To multiply 
within the host, microorganism must acquire iron from the host iron-
binding proteins because there is little free iron within the host. 
Sidrophores that remove iron from host iron-binding protein are 
necessary if a microbe is to have invasive capabilities (Hirsh and 
Yuanchang, 1999).  
1.9.3 Shiga-like toxins: 
         These are protein toxins similar in activity to Shiga toxins produced 
by Shigella. Both Shiga toxins and Shiga-like toxins inhibit protein 
synthesis following interaction with the 60s ribosomal subunit (Hirsh and 
Yuanchang, 1999). 
1.9.4 Cytotoxic necrotizing factors (CNF): 
        Escherichia coli may produce CNF, which interacts with an 
epithelial cell small GTP-binding protein Rho, resulting in membrane 
“ruffles”. There are two types of CNF; CNF1 and CNF2, which are 
immunologically related and similar in size (Hirsh and Yuanchang, 
1999). 
1.9.5 Hemolysins: 
       Escherichia coli produces at least three hemolysins (alpha-hemolysis, 
enterohemlysin “Ehx” for EHEC and cytolysin A”Cly”). The alpha 
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hemolysin is a protein secreted by many virulent strains of E. coli. The 
hemolysins damage cell membranes (Hirsh and Yanchang, 1999).  
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1.10 Avian pathogenic E. coli (APEC): 
       Escherichia coli adversely affects avian species through infection of 
the blood, respiratory tract, and soft tissues. Disease resulting from E. coli 
infections, such as colibacillosis, air sacculitis and cellulites, causes high 
morbidity and mortality in poultry, which have important significant 
economic impact on the poultry industry (Bass et al., 1999). Avian 
colibacillosis is a complex syndrome characterized by multiple organ 
lesions with air sacculitis and associated pericarditis, perihepatitis and 
peritonitis being most typical. More than 20 (APEC) strains have been 
investigated in animal experiments (Ewers et al., 2003). 
          Like most pathogenic E. coli, avian isolates can not be 
distinguished biochemically from the normal common strains inhibiting 
the gastrointestinal tract of birds. Using molecular approach, Maurer et al. 
(1998) were able to identify difference among avian E. coli isolates by 
restriction fragment length polymorphism (RFLP) and random 
amplification of polymorphic DNA (RAPD) by the polymerase chain 
reaction (PCR). 
         Cellulitis derived strains presented phenotypic and genotypic 
characteristics of greater virulence than did the fecal isolates from healthy 
chickens (De Brito et al., 2003). 
          Escherichia coli causes the following diseases when it spreads via 
circulatory system: 
1.10.1. Acute septicemia: 
          Synonyms are coli septicaemia, colibacillosis, E. coli infection, 
septic pericarditis and air sacculitis. This disease is a major threat to 
broiler production with an increasing incidence due to increased intensive 
production. Growing chickens and turkeys are affected; broiler chickens 
6-10 weeks old are being susceptible. The most common serotypes 
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causing the disease are O: KI (L), O2: KI (L) and O78:k80 (B) (Hofstad, 
1987). 
          1.10.2 Embryo and early chick mortality: 
         In chicks up to 3 weeks of age, the yolk sac is the predilection site 
of infection. Infection occurs as a result of contamination of eggs, 
whether from feces or from infection of the ovary of the hens, affected 
chicks develop omphalitis and mushy-yolk disease (Cheville and Arp, 
1978). The condition was reproduced following air-sac injection with E. 
coli serogroup O78 (Sasiprexyajan and Pakpinyo, 1992). 
   1.10.3 Respiratory tract infection (air sac disease): 
          Five to twelve weeks old chickens and particularly broilers are 
affected. Inhalation of contaminated dust is the main route of 
transmission. The air sacs are thickened and there are often caseous 
exudates on the respiratory surfaces (Cheville and Arp, 1978). 
        1.10.4 Synovitis: 
        Young birds of all species are affected. Knee, elbow, shoulder, hock 
and foot joints are affected mostly. They may be thickened and swollen 
causing severe lameness. The organism may spread to other organs 
including kidneys, pectoral muscles and bone marrow (Gordon and 
Jordan, 1985).  
1.10.5 Panophthalmitis: 
        Usually one eye is affected. It becomes blind as a result of hypopyon 
and destruction of the retina (Hofstad, 1987). 
1.10.6 Coligranuloma (Hjarre’s disease): 
        This disease is characterized by coli granuloma of Turkeys. The 
spleen may be affected. Well developed lesion resembles a tubercular 
granuloma (Hofstad, 1987).  
1.10.7 Enteritis: 
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         Affected birds exhibit weakness, inappetance, diarrhea and cyanosis 
of the wattles. Lesions include petechial hemorrhages in the intestines, 
heart, lungs and kidneys. The liver is enlarged (Nagi and Khana, 1967). 
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1.10.8 Pericarditis: 
      The pericardium appears to be the predilection site for septicaemic E. 
coli strains. Pericarditis may be associated with perihepatitis, omphalitis 
or respiratory disease (Borstein and Samberg, 1953). 
1.11 E. coli infection in humans: 
          Escherchia coli is associated with the following conditions in 
humans: 
-Acute gastro-enteritis in infants up to 2 years of age and rarely in adults 
with possibly lowered resistance.  
- Infections of the urinary tract, especially in married women but also in 
girls and elderly men with prostatic enlargement. 
- Other minor infections, e.g.: appendicular abscess, peritonitis, chole 
cystitis and wound infections (Okeke et al., 2000). 
1.12. Antibiotic sensitivity:  
       Antibiotic usage is considered the most important factor promoting 
the emergence, selection and dissemination of antibiotic-resistant 
microorganisms in both veterinary and human medicine. Antibiotic usage 
selects for resistance not only in pathogenic bacteria, but also in the 
endogenous flora of exposed individuals or populations (Bogaard et al., 
2000). 
         Currently, there is increase public and scientific interest in the use 
of therapeutic and sub-therapeutic antimicrobials in animals. This is due 
to the possible emergence and dissemination of multiple-drug-resistant 
zoonotic bacterial pathogens via transmission as food pathogens (David et 
al., 2000).  
Multiple-drug-resistance in enteric organisms like E. coli is known to be 
associated with integrin, which contains a gene and a cassette integration 
site, into which antibiotic resistance gene cassette has integrated (Lydia et 
al., 1999). 
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           Antibiotics have been used in the prevention and treatment of 
colibacillosis, particularly Oxytetracyclin. 
           The susceptibility of different E. coli isolates to different 
antibiotics at the specified concentration was studied by Mohamed (2006) 
who reported that, all E. coli strains were resistant to one or more of beta-
lactam antibiotics and multi-drug resistance was shown by most of E. coli 
strains.  
1.13Treatment, control and prevention: 
          Antibacterial agents, fluid, and electrolyte augmentation are 
necessary to successfully treat septisemic disease produced by invasive 
strains of E. coli. Antimicrobial agents should be chosen according to 
susceptibility trends in the practice area (Hirch and Yuanchang, 1999).   
        Prevention and control measures of the enteric diseases produced by 
pathogenic strains of E. coli are the same. The key is sound husbandry 
practices (Hirch and Yuanchang, 1999).    
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CHAPTER TWO 
 MATERIALS AND METHODS 
 2.1 Sampling: 
 2.1.1 Source of samples: 
       The samples were taken from chicken farms (layers and 
broilers) in Khartoum State. Cloacal swab samples were collected 
from two broiler and three layer chicken farms during the period 
from December 2009 to April 2010. The two broiler farms were 
located in Shambat and Jabal Awlia localities, while the three layer 
farms were from Shambat, Alhalfaya and Soba localities. 
 2.1.2 Sample size: 
       A total of 100 cloacal swabs were collected as 20 samples per 
each of the five farms.  
2.1.3 Transport and storage of samples: 
        After cloacal swabbing of diarrheic chickens, using sterile 
swabs, all samples were placed on ice in a thermos flask 
immediately after collection and transported to the Laboratory of 
Bacteriology of the Department of Microbiology, Faculty of 
Veterinary Medicine, University of Khartoum and kept at 4ºC 
before being processed as quickly as it permits. 
2.2 Bacteriological investigation 
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2.2.1 Sterilization procedures: 
2.2.1.1 Hot air oven:  
      Glassware (flasks, test tubes, pipettes and petri-dishes) was 
sterilized in hot air oven at 160ºC for 1 hour. 
 
2.2.1.2 Autoclaving: 
      Autoclaving was used to sterilize culture media and solutions at 
121ºC for 15 minute. 
2.2.1.3 Disinfection: 
      Alcohol (70%) was used to disinfect the surfaces of working 
benches before and after use. 
2.2.1.4 U.V. Light: 
      It was used to sterilize the vacuum, benches and walls of media 
pouring room. 
2.2.2 Culture media: 
2.2.2.1 Semi-solid media: 
2.2.2.1.1 Motility medium (Oxoid Ltd, England): 
                   This medium was prepared by adding 13 grams of nutrient broth 
and 4 grams of Oxoid agar No.1 to one liter of distilled water and 
dissolved by boiling. The pH was adjusted to 7.2 and then it was 
poured as 5 ml portions in test tubes containing Craigie tubes. The 
tubes were sterilized by autoclaving at 121ºC for 15 minutes, and 
cooled to use for motility test. 
2.2.2.2 Solid media: 
2.2.2.2.1 E. coli Chromogenic Agar (TBX) (Conda Ltd, Spain): 
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     This medium was prepared by adding 36.6 grams of the 
dehydrated medium to one liter of distilled water and mixed well. 
Then the medium was heated in water bath at 55ºC with frequent 
agitation and then boiled for one minute. Then it was dispensed 
into petri-dishes as 15-20 ml amounts.  
2.2.2.2.2 McConkey’s agar with sorbitol (Conda Ltd, Spain):    
       This medium was prepared by suspending 51.5 grams of the 
dehydrated medium in one liter of distilled water.  Then it was 
boiled until totally dissolved. Then it was sterilized at 121°C for 15 
minutes.  It was then distributed into sterile Petri-dishes as 15-20 
ml portions.  
2.2.2.2.3 Muller Hinton’s agar (Conda Ltd, Spain):  
        Thirty-eight grams of the medium were suspended in one liter 
of distilled water, mixed well, boiled until dissolved. Then it was 
sterilized at 121°C for 15 minutes before being dispensed into 
petri-dishes as 15-20 ml portions. 
2.2.3 Solutions: 
2.2.3.1 Normal saline: 
        This solution was prepared by dissolving 8.5 grams of sodium 
chloride in one liter of distilled water (Cowan and Steel, 1985). The 
solution was distributed into test tubes as 5 ml volumes and 
sterilized by autoclaving at 121ºC for 15 minutes. 
2.2.4 Cultivation of samples: 
      Cloacal swab samples were streaked by the four quadrant 
fashion on plates of TBX Chromogenic Medium and incubated 
aerobically at 37ºC for 18-24 hours. 
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2.2.5 Isolation and purification: 
       Discrete colonies, with characteristics consistent with E. coli 
(blue-green) were picked and sub-cultured on sorbitol McConkey 
to purify as well as to test for presence of  E. coli O157:H7 (non-
sorbitol fermenter).   
 
 
2.2.6. Identification of the isolates (Cowan and Steel, 1985): 
2.2.6.1. Microscopic examination: 
2.2.6.1.1. Gram’s stain: 
      Smears were prepared from the pure culture by emulsifying a 
part of a colony in a drop of sterile normal saline on a glass slide, 
dried and fixed by heating. Then the slides were flooded by crystal 
violet for one minute and then washed with tap water.  Iodine 
solution was applied for one minute, and then the slides were 
washed with tap water. The smear was then decolorized with few 
drops of acetone for few seconds and washed with water. Then the 
smear was flooded with diluted carbol fuchsin for 30 seconds and 
washed with tap water. Slides were then blotted dry with filter 
paper and examined under oil immersion lens. Singly arranged 
short slender red rods were considered consistent with E. coli.  
2.2.5.2. Motility test (Oxoid Ltd, England): 
       Motility medium was inoculated at the top of one end of the 
Craigie tube with tested organism and incubated at 37ºC for 24h. 
Positive test was indicated by presence of growth in the other side 
of the Craigie tube. 
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2.2.6. Antibacterial sensitivity test: 
       Sensitivity of E. coli isolates to antibacterial agents was 
determined by the standard disk diffusion method (Buxton and 
Fraser, 1977). Each isolate was tested against ten antibacterial 
agents that are mainly used against Gram-negative bacteria (Table 
1). A few colonies from each isolate were emulsified in 2 ml 
nutrient broth in test tube and shaken thoroughly to obtain a 
homogenous suspension of the test culture. A Muller Hinton’s plate 
was then flooded with the bacterial suspension, tipped in different 
directions to cover the whole surface with the suspension. Excess 
fluid was aspirated and the plates were left for 15 minutes to dry. 
The antibacterial disks were placed on the agar medium by using 
sterile forceps. The plates were then incubated at 37ºC and 
examined after 24 hours for zones of inhibition which were 
measured in millimeter. The isolates were described as resistant, 
intermediate or sensitive to antibacterial agents according to Bauer 
et al. (1966) (Table 2). 
 
 
 
 
 
 
 
 
 
38 
 
   
        
  
 
 
 
 
 
 
 
            Table (1):  Antibacterial drugs used in antimicrobial  
                                                      sensitivity test 
Antimicrobial agent Code Content 
Ambicillin/Sulbactam AS 200/20 mcg 
Co-Trimoxazole BA 25 mcg 
Cefotaxime CF 30 mcg 
Piperacillin/Tazobactam TZP 100/10 mcg 
Chloramphenicol CH 30 mcg 
Ciprofloxacine CP 5 mcg 
Ceftizoxime CI 30 mcg 
Tetracycline TE 30 mcg 
Gentamicin GM 10 mcg 
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Amikacin AK 30 mcg 
 
 
 
 
 
 
 
 
 
Table (2):  Standard zone of inhibition to the antibacterial agents 
used 
 
Antibacterial agents 
Zone of inhibition (Diameter in mm) 
Resistant Intermediate Sensitive 
Ampicillin/Sulbactam 11 or less 12- 14 15 or more 
Co-trimoxazole 10 or less 11- 15 16 or more 
Cefotaxime 14 or less 15- 22 23 or more 
Piperacillin/Tazobactam 17 or less 18- 20 21 or more 
Chloramphenicol 12 or less 13- 17 18 or more 
Ciprofloxacine 15 or less 16- 20 21 or more 
Ceftizoxime 14 or less 15- 19 20 or more 
Tetracycline 14 or less 15- 18 19 or more 
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Gentamicin 13 or less 14- 15 16 or more 
Amikacin 14 or less 15- 16 17 or more 
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CHAPTER THREE 
RESULTS 
3.1 Isolation of bacteria: 
       A total of 100 samples were subjected to bacteriological 
examination, using E. coli Chromogenic Medium. Seventy four 
(74%)  E. coli isolates were obtained from 74 samples; while the 
rest 26 samples showed no any E. coli like growth (Table 3). 
3.2 Origin of positive samples: 
        All samples taken from farms of Soba, Alhalfaya and Jabal 
Awlia were positive for E. coli; while the rest 14 isolates of E. coli 
were recovered from the broiler chicken farm of Shambat locality. 
Samples from the fifth farm, the layer chicken farm of Shambat, 
were negative for E. coli. 
3.3 Properties of E. coli: 
3.3.1 Cultural properties: 
3.3.1.1 Growth in semi-solid motility medium: 
       In motility medium, all E. coli isolates defused from the site of 
inoculation, indicating that they were motile. 
3.3.1.2 Growth on solid media: 
       On TBX Chromogenic Medium, E. coli colonies were blue-
green in color after 18-24 hours of incubation at 37ºC. No E. coli 
O157:H7 colonies (colorless) were found.  
     On Sorbitol McConkey’s agar, E. coli colonies were pink in 
color after 24 hours of incubation at 37ºC, indicating that all of the 
E. coli isolates were non-E. coli O157:H7.  
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3.3.2 Microscopic properties: 
      All E. coli isolates were found Gram-negative, single short to 
long slender rods. 
3.4 Sensitivity of E. coli isolates to antibacterial agents: 
      Sensitivity test to the 74 E. coli isolates against ten antibacterial 
agents was carried out.  All isolates (100%) were found to be 
sensitive to Amikacin and Ceftizoxime, 65 (88%) isolates were 
found to be sensitive to Ciprofloxacin, 50 (68%) isolates were 
found to be sensitive to Gentamicin and 20 (27%) isolates were 
found to be sensitive to Chloramphenicol. While, all isolates were 
found to be resistant to Tetracycline, Cefotaxime, 
Ampicillin/Sulbactam, Co-trimoxazole and 
Piperacillin/Tazobactam (Table 4). 
        The result displayed more than one antibiotic susceptibility 
pattern and multi-drug resistances to a maximum of eight drugs and 
a minimum of five drugs were observed.     
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Table (3): Number of isolates and isolation rate of E. coli 
according to location of farms  
Location No. of E. coli 
isolates 
Percentage of 
isolation  
Shambat (broiler) 14 70% 
Shambat (layer) 0 0% 
Alhalfaya (layer) 20 100% 
Jabal Awlia (broiler) 20 100% 
Soba (layer) 20 100% 
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Table (4): Antibiotic sensitivity of 74 E. coli isolates from 
diarrheic chickens  
 Antibiotic No. of isolates 
sensitive (percent) 
No. of isolates 
resistant (percent)
Ampicillin/Sulbactam 0 (0%) 74 (100%) 
Co-trimoxazole 0 (0%) 74 (100%) 
Cefotaxime 0 (0%) 74 (100%) 
Piperacillin/Tazobactam 0 (0%) 74 (100%) 
Chloramphenicol 20 (27%) 54 (73%) 
Ciprofloxacin 65 (87.8%) 9 (12.2%) 
Ceftizoxime 74 (100%) 0 (0%) 
Tetracycline 0 (0%) 74 (100%) 
Gentamicin 50 (67.6%) 24 (32.4%) 
Amikacin 74 (100%) 0 (0%) 
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CHAPTER FOUR 
DISCUSSION 
          Escherichia coli is one of the most important agents causing 
secondary bacterial infection in poultry and may also be a primary 
pathogen (Gross, 1994). It was also reported as an important 
contaminant of poultry meat during processing (Saif, 2003). The 
present study was carried out to isolate E. coli, especially 
O157:H7serotype from diarrheic chickens in Khartoum State, using 
a Chromogenic Medium, and to determine the antibiogram of the 
isolates against commonly used antibiotics. 
         Chromogenic media allow the differentiation of 
microorganisms, as different colonies appear in different colors. 
This is based on the presence of various chromogenic substrates in 
the media. When these substrates are cleaved by specific enzymes 
that are produced by specific organisms, chromogenic substrates 
(which are colorless) produce a characteristic color. The detection 
of a specific enzyme (s) can be used to identify genus, species, or 
groups of microorganisms. Colonies of microorganisms appear 
colored, providing simple recognition (Ronald, 2006). 
        Using TBX Chromogenic Agar medium, out of 100 cloacal 
swab samples from chickens with diarrhea were examined, 74 
(74%) were found to be positive for E. coli. Colonies of E. coli on 
this medium were blue-green, which is a specific color for it. 
        The released chromophore in TBX agar is insoluble and the 
colored E. coli colonies were easily identified. E. coli absorbs the 
chromogenic agent x-ß-D-glucuronide, and the intracellular 
glucuronidase enzyme activity breaks the bond between the 
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chromophore and the glucuronide. The released chromophore is 
colored and builds up within the cells, causing the E. coli colonies 
to be blue-green colored (Miles et al., 1992). 
          The blue-green colonies in the plates confirmed the presence 
of E. coli in the clinical samples without the need for further testing 
(Miles et al., 1992). So, the medium is more specific, rapid and 
simple to read than conventional media. 
        The medium was also found useful to estimate the number of 
E. coli cells in the clinical samples due to easy observation of blue-
green colored colonies. The samples from three farms were all 
found containing E. coli and with great number in the plates. This 
observation was clear and indicated that the association of E. coli 
with chicken diarrhea in these farms was causal. However, the 
number of colonies in plates streaked by samples from a 4th farm 
was not many, but few or very few. This low presence of E. coli 
cells in these samples may not be considered a cause of the disease. 
However, if the samples are taken early in the course of the disease, 
or some host immunological factors or weak virulence features of 
the bacterial strain, the E. coli may be the cause. Specially, the 
other 6 samples of the same farm were negative. E. coli can 
normally be found in the gut of chickens as commensal flora 
(Gyles, 1993). However, its absence from the fifth farm can be 
justified by the possible other cause of the diarrhea in chickens of 
this farm, which dominated and prevent the detection of E. coli. 
       The presence of E. coli with high isolation rate in four out of 
five poultry farms in Khartoum State is considered one of the most 
important prevailing causes of diarrhea in chickens. The location of 
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the farms (northern and southern parts of the state) indicated the 
wide spread of the organism.  
                    Enteroheamorrhagic E. coli, which is represented by the 
serotype O157:H7, is considered one of the most important 
diarrhea-causing agents. In this study, E. coli isolates were sub-
cultured on sorbitol McConkey’s Agar to test for the presence of 
this serotype. All isolates were sorbitol fermenters, indicating 
absence of E. coli O157:H7. A number of studies have been carried 
out to determine the prevalence of E. coli O157:H7 in poultry. 
Doyle and Shoeni (1987) assayed 263fresh uncooked poultry meat 
samples, the organism was isolated from 4 (1.5%) samples. In 
Egypt, Abdul-Raouf et al. (1996) examined 50 boneless chicken 
meat samples, and were able to detect E. coli O157:H7 in 2 
samples. 
          Antibacterial sensitivity test was carried out for E. coli 
isolates.  All isolates were found to be sensitive to Amikacin and 
Ceftizoxime and resistant to Tetracycline, Ampicillin/Sulbactam, 
Co-trimoxazole, Cefotaxime and Piperacillin/Tazobactam. Few 
isolates (12%) were resistance to Ciprofloxacine, some (32%) were 
resistant to gentamicin and many (73%) were resistant to 
chloramphenicol. 
       Antibacterial resistance is now recognized as an increasingly 
global problem which was observed for the first time in E. coli in 
1940. The primary factor responsible for the development and 
spread of bacterial resistance is the injudicious use of antimicrobial 
agents (Atif et al., 2000) 
         Antibacterial therapy is an important tool in reducing both the 
incidence and mortality associated with avian colibacillosis (Freed 
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et al., 1993). E. coli may be sensitive to many antibiotics. 
However, isolates of E. coli from poultry are frequently resistant to 
one or more antibiotics, especially if they have been widely used in 
poultry industry over a long period (e.g., tetracycline) (Allan et al., 
1993; Blanco et al., 1997).  
In this study, E. coli isolates demonstrated multiple-drug resistance 
to at least five antibiotics, which were mainly beta-lactam 
antibiotics. 
           Resistance to beta-lactam antibiotics has become a particular 
problem in last decades, as strains of bacteria that produce 
extended-spectrum beta-lactamases have become more common. 
These beta-lactamase enzymes make many, if not all, of the 
penicillins and Cephalosporins ineffective as therapy. Extended-
spectrum beta-lactamase-producing E. coli are highly resistant to an 
array of antibiotics and infections by these strains are difficult to 
treat. In many instances, only two oral antibiotics and a very limited 
group of intravenous antibiotics remain effective (Paterson and 
Bonomo, 2005). 
         Antibiotics, which were previously effective in controlling E. 
coli infections, are now ineffective due to the bacterium’s acquired 
resistance to these compounds. Resistance to two or more classes 
of antibiotics is now common place in both veterinary and human 
medicine (Dennesen et al., 1998).    
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 Conclusions:                       
        E. coli was found prevailing in samples of four out of five 
chicken farms, indicating that it is the main diarrhea-causative 
agent in poultry in Khartoum State. However, its O157:H7 serotype 
was not detected. 
        The Chromogenic Medium used in this study was found 
highly selective for   E. coli and hence specific as well as its 
rapidity compared to known performance of conventional media.  
        This study determined Amikacin and Ceftizoxime followed by   
Ciprofloxacin as therapeutic agents against E. coli infections. 
Recommendations:  
- E. coli Chromogenic Medium is highly recommended to be 
used in chicken farms and diagnostic laboratories to reduce the 
incidence and complications of E. coli infections.  
- Molecular or serological typing of E. coli isolates is important 
for prevention and control of the disease.  
- Antibacterial sensitivity test should be carried out before 
treatment due to expected emerging resistance and hence to 
avoid economic losses due to improper treatment.  
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